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To llonol

The work performed to produce "The Operation of Glen Canyon Dam

Final Environmental Statement" and the execution of the 1996 Beach/

Habitat-Building Flow, plus scores of other projects, is a lasting tribute to

the men and women of the former Glen Canyon Environmental Studies.

With commitment unmatched, these skilled individuals opened the way

for the Grand Canyon Monitoring and Research Center and other agencies

to use scientific management to protect and improve the wondrous Grand

Canvon river ecosvstem. We stand in their shadow.

If lhazte seen fnrthtr it is that I stand on the shoulderc of Giants.
-E*glish mathematician and physicist, Sir Isaac FJewton
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8:00 - 8:30

8:30 - 9:50
9:50 - 10:00

10:00 - 12:00

12:00 - 1:30

1:30 - 3:10
3:10 - 3:2A
3:20 - 4:20
4:20 - 5:20

B:00 - 9:30

9:30 - 10:30
10:30 - 10:40
10:40 - 11:40
11:40 - 12:00
72:00 - 1:30

t:3C - 5:00

B:00 - B:15
B:15 - 8:30

8:30 - 10:10
10:10 -10:20
10:20 - 12:00
L2:00 - 1:00

1:00 - 3:00
3:00 - 3:15
3:15 - 4:25
4:25 - 4:40

Symno$lum Prnumm 0usruiew

firHsilf,y,ilnril 8, lggl
Openirg Rernarks

thysical $ystcm 0omnonGm
Hydrology and Sediment
Break
Hydrology and Sedirnent continued
Lunch

Iuuatic $ystcm SomRonGnt mil Tronhic lintflgGs
Aquatic Biology
Break
Backwaters
Fishes

Weilnesilay, frnrn g, ggl
Tsrrs$ttirl $rstcm 0om[onGm

Terrestrial Biology
Cultuml, f,csrGational nnil lconomic ComRoncnl

Cultural Issues
Break
Recreational Issues
Economic Issues
Lunch (Big hloodle Day in Sakura's)

lxccutitrc $sssiolts: $rnmc$is Pramriltion
Executive Sessions: Synthesis Preparation

ffiarcilay,ilnfill0, lggl
Western Riverine Issues
The Flood Experiment, Perspectives for the future

GorG-ToRic Srnmc$is Prcsnntation$
Synthesis Group Presentations
Break
Synthesis Group Presentations continued
Lunch

lllorl$non Phasc
Discussion Groups
Break
I)iscussion croup 1O-minute Summaries
Closing Remarks
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ffrand Ganyon illonitofing and fiesearch Genter
illission SIaIsmonI

The mission of the Grand Canvon Monitoring and Research Center is to develop

and administer plans for long-term monitoring and research of the Colorado River

and its riverine environment that responds to the short and long term operation of

the Glen Canyon Dam as specified in the Grand Canyon Protection Act of 1992 and

Glen Canyon Dam Environmental Impact Statement of 1995. The mission is limited

in scope to those factors that are affected by operation of Glen Canyon Dam.

The Center is to be guided by research needs specified by the Department of the

Interior's Secretary-appointed Adaptive Management Work Group (AMWG); a

Technical lVork Group (TWG); Independent Science Review Group (ISRG); a Federal

Agencies Cooperative Action committee with representation from the National Park

Service, Bureau of Reclamation, Fish and Wildlife Service, Department of Energy;

Indian tribes; state governors and agencies; power customers; environmental;

commercial and other associated interest groups.

The Grand Canyon Monitoring and Research Center shall establish and implement

long-term monitoring programs and activities that will ensure that Glen Canyon

Dam is operated in such a manner as to protect, mitigate adverse impacts to, and

improve the values for which Grand Canyon National Park and Glen Canyon

National Recreation Areas were established.

I[e Ganyon is at least ttro mings bssiile srcctaculaf it is a
biologioal unit and a most teuealing singlo [age 0f Gann's

nistoly anUUhGrc o[cn 0n thG lace 0l tne ghhs.
-]oseph lVood Krutch
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Puru0sG 0I tlris $ymm$ium

This symposium presents an exciting opportunity for you to learn and to share.
During these three days, the Glen Canyon Dam Beach/Habitat-Building Flow
Symposium serves as a focal point for education and interaction among the
scientific community, resource managers, and the public.

The symposium begins with the presenters addressing the hypotheses used in their
studies, why they selected those hypotheses, what were the results and implications
of the findings, and how they linked to other resources. During the afternoon of the
second day, the Executive Sessions: Synthesis Preparation groups will meet to
discuss how results can be integrated with regards to impacts on resources.

The third day highlights the synthesis work group presentations to stakeholders
and the general public, followed in the afternoon with discussions among resource
experts regarding the implications of the flood experiment among resources.
Symposium attendees are encouraged to participate in discussion groups to better
understand the implications of the findings.

The ultimate goal of this workshop phase is to report recommendations solicited
from discussion groups on how best to use the scientific results from the flood.
Recommendations will be useful to guide the future monitoring and research efforts
of the Center within the river corridor. To realize this purpose, you are asked to
attend at least the Thursday morning program in preparation for the afternoon
discussion groups, though attending the entire symposium is preferable. Please

PrePare your questions and thoughts based on your interests and background with
the Grand Canyon river ecosystem. Thank you for attending and participating in
this landmark event.
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InuironmGntal lmnact Statement fieasons and

llbiectiue$ lor Gonilucting Deach/lla[itat'
Building ]lows

-from nnantion of &lon hanyon IIam: final Envfisnnental Imriant fitfltomBnt 1996

EIS Objective: Redeposition of high elevation sand, foliowed by decreasing ero-

sion rates

EIS Objective:

EIS Objective:

EIS Objective:

EIS Objective:

EIS Objective:

EIS Objective:

EIS Objective:

Preserve and restore camping beaches

Flush non-native fishes

Rejuvenate backr,vater habitat for native fishes
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Maintain open sandbars for camping (scour New-High-Water-Zone
vegetation)

Provide water to Old-High-Water-Zone vegetation

Protect cultural resources

Meet objectives without significant adverse impacts to: endangered

species; cultural; trout fishery and economics

100,000

80,000

60,000

40,000

20,000

0 Jan. Fsb. fvlar. Apr. May Juna july Aug. $epl Oct, Nov. Dec.

Tlre tgSS eruerimontal flou releaseil 409,000 aGlG leet ol uater tlom late P0well.

- Bureau of Reclamation Report #EC-97-07.

Controlled
f lood
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8:00-B:15

8:15-8:30

B:30-8:50

8:50-9:10

9:10-9:30

9:30-9:50

9:50 - 10:00

10:00-10:20

10:20-10:40

10:,10-11:00

11:00-11 :2A

11:20-11:40

11:40-12:00

12:00 - 1:00

Tresilay,ilpril 8, Iggl
San Francisco Ballroom

Apening Remarks - Denny Fenn, US Geological Survey, Biological Resource
Division
Integrated research and the experimental flood: Background, objectiaes, design
and implementatiort - Duncan Patten, Arizona State University

PilTSrCm Sr$Hn 80ilP0iltilr
Tim fianille anil fim $mith, $Gssinn ShairuGrsons

llyr[rology and $odimcnt
Effects of the 1-996 experimental flood on water quality of Lake PoweII and the

Colorado Riaer - Bill Vemieu, Grand Canyon Monitoring and Research
Center
Reworking of aggraded debris fans by the 1996 Glen Canyon Dam Beach/Ilabitat-
Building Flow on the Colorado Riaer in Grand Canyon - Ted Melis, US Geo-
logical Survey, Water Resource Division
Mainstem dye study - Julie Graf., US Geological Survey, Water Resource
Division
Main channel streamflow-Development of predictiae methods - Eleanor Griffin,
US Geological Survey, Water Resource Division

Break

Pre- as. Post-flood sandbar mapping and sedimentology - Jack Schmidt, Utah
State University
Sandbar sedimentology and mainstem sediment distribution -Dave Rubin, US
Geological Survey, Water Resource Division
Main channel, eddy, and eddy deposits responses - Matt Kaplinski, Northern
Arizona University
Main channel sediment transport and storage change: Deaelopment to predictiae
methods - Jim Smith, US Geological Sun'ey
Main channel sediment transport andflow at the Granil Canyon Gauge - Dave
Topping, US Geological Survey, Water Resource Division
Topagraphic evolution of sand bars in lateral separation eddies in Grand Canyon
during the 1996 experimentalflood - Ned Andrews, US Geological Survey

Lunch
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1:00-1 :24

1:20-1:40

L4A-2:00

2:00-2:20

2:2A-2:,*0

2:40 - 2:50

2:50-3:10

3:10-3:30

3:30-3:50

3:50-4:10

1:70-4:30

4:30-4:50

fi 0 Unil G $YSTI tll C 0 lrl P 0 ll t lf T [1] ll Tt 0 P ll l Ml ll ln0 tS
[affy Sold, $ession Ghairuc]$on

luuatic Hology
Flood fficts on benthic metabolism of corbon ttnd axygen in the GIen Canyon
Dam's tailwater: Results and long-term implicatiotts- Dick Marzolf, US Geo-
logical Survey
Carbon and oxygen dynamics in fhe Glen Cantyon Dam's tsilwater: Processes and
obseraations during the 1996 experimental Jlood - Carl Bowser, University of
Wisconsin
Effects of experimental flooding on periphyton and macroinaertebrates in GIen

Canyon Dam taihnaters- Ted McKinney, Arizona Game and Fish Depart-
ment
Experimental flooding and Rainbow Trout in GIen Canyon Dam tailwaters-
Roland Rogers, Arizona Game and Fish Department
Drift studies - ]oe Shannon, Northern Arizona University

Break

f,aclnaters
Flood-induced backzuater rejuvenation along tlrc dam-controlled Colorado Riaer,
Glen and Grand Canyons, Arizona -Larry Stevens, Applied Technologies
Associates,Inc.
Geohydrology and Geoclrcmistry - Rod Parnell and Abe Springer, Northern
Arizona University
The fficts of the 1996 experimentnl Bench/Habitat-Builtling flood in tlrc Colorado
Riaer, Crand Canyon, fishes, inaertebrntes, ancl their backwater habitats - Tim
Hoffnagle, Arizona Game and Fish Department

Iishes
The Great Flood of 1995: Response by natiae and non-natiae fishes in Western
Grand Canuon - lVilliam Leibfried, SWCA, Inc. for the Hualapai Tribe
Effects of an experimental f,ood an f'sh ttnd bitckuaters in the Colorado Riaer,
Grand Canyon, Arizona - Rich Valdez, Bio/lVest,Inc.
Response of Flannelmouth Sucker in the Paria Riaer to an experimental spike

JTow in tlrc Colorndo Riaer beloiu GIen Cnnrlon Dam - Carole Mclvot Univer-
sitv of Arizona

Uisit our uo[sites at: wvu.asfr,.g0ulgccsl anil wwwltag.ur.usgs.gavlgcmrel.
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B:00 - 8:15

B:15 - B:30

B:30-8:50

B:50-9:1"0

9:\0-9:30

9:30-9:50

9:50-10:10

10:10-10:30

10:30 - 10:40

10:40-11:00

11:00-11:20

11:20-11:40

Weilnesilay, ilfrril 0, lggl
San Francisco Ballroom

TTRR TSIRM SYSTTII C||ilPllII TIIT

mrry Golil, $sssion Cftairng]$on

Terresffial Biology
Effects of the 1996 Beach/Habitat-Building Flows on aegetation, seed banks, organic

debris, and gerntinationsites - Mike Kearsley NorthemArizona University
The riaer runs to N{ile 254 - Kerrv Christensen, Hualapai Tribe
Effects of experimental high flozus ot', the biata of GIen Canyon National Recre-

ation Area - Iohn Spence, National Park Service, Glen Canyon National
Recreation Area
Partners in Slime - Kanab Artbersnail - Vicky Meretsky, Indiana University
Auian monitoring/Southwestern Willozu Flycatcher - Larry Stevens, AIA and
Mark Sogge, US Geological survey, Biologicai Resource Division, Colo-
rado Plateau Research Station

GU1IUR[1 RTGNHIruilil ffi II TGOIIOTIGS GOTIIPOIIilI

fiuth lamben, $esslon Clalruercon

Gulfiral lssuos
Mitigation and flood fficts on cultural resources - jan Baisom, National Park
Service, Grand Canyon National Park
Channel margin deposit aggradation and archeological site stabilization - Mike
Yeatts, Hopi Tribe
Ethnobotanv - Loreita Jackson, Hualapai Tribe; and Cynthia Osife, South-
ern Paiute Consortium

Break

[ecreational lssucs
Campsite area changes - Lisa Kearsiey, Crand Canyon Monitoring and
Research Center
Grand Canyon Riaer Guides' Adopt-a-Beach Program: Repeat photagraphy and
campsite assessrnent by riaer guides - Andre Potochnik and Kate Thompson,
Crand Canyon River Guides Association
Tlrc effects af the 1996 Beach/Habitat-Building Flows on obseraed and reported
boating accidents on the Colorado Riuer in Grand Canyon National Park- Linda
Jalbert, National Park Service, Grand Canyon National Park

[conomic lssurs
Glen Canyon Dam Beach/Habitat-Building Flow - An ex post analysis af lrydro-
pou,er cost - Dave Harpman, Bureau of Reclamation

11:40-12:00
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12:00 - 1:30

i:30 - 5:00

ilostlnr Room$

Coconino

Canyon

Canyon

Kaibab

Kaibab

Humphreys

Mt. Elden

Kachina

Lunch

IlttGUIlffi St$$10 ll$: $Ylffll t$l$ PR tP[RnTm il
lluncan Pattcn, Sgssion thair[G]son

lxssullug $sssions: $ynthc$ls Prepamtion
(Meeting rooms in left-hand column)

leseru0ir immcts/Glon Ganyon tailwator - Dick Marzolf

$tream tlou an{ sedimont: llydtolory, sodimont Uansmrt and immcts to sedi-

monttalance- Jim Smith

StlGam flou anil sediment Sandban and debfis-lan rcuorling - Jack Schmidt

Iish and ftuatic: ]l0n-fislt aluatic niohgy - Dean Blinn

fish and ftuatie Baclnaten anil lishos - Rich valdez

IGtlGstfial Diology -Larry Stevens

Cultunl issucs - Jan Balsom

lconomic and rocreatl0nal issuG$ - Dave Harpman

BEACH'HABITAT - BUILDING TEST FLOW - 1996

Releases
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8:00 - B:15

8:15 - B:30

8:30 - 8:5b

8:55 - 9:20

9:2A - 9:45

9:45 - 10:10

10:10 - 10:20

10:20 - 10:45

t0:45 - 11:i0

11:10 - 11:35

11:35 - 12:00

72:00 - 1:00

1:00 - 1:15

1:15 - 3:00

3:00 - 3:15

3:15 - 4:25

4:25 - 4:40

Tharsilay, ilnril 10, lggl
San Francisco Ballroom

Western Riyerine Issues - l{ark Schaefer, Office of the Assistant Secretary for
Water and Science, Department of the Interior

The Flood Experiment: Perspectiaes for tlrc future - Dave Garrett

CORT.TOH G SYIITHT$I$ PRTSTTHTIOil$

llunmn Pattcn, Sg$$ion Chairngl$on

$ynthg$i$ Sroun Ptgsgffiatioll$

fieseruoir im[aGt$/Glen CanyOn triluatorc Synthesis Grom - Dick Marzolf

$ficf,m flow and seiliment ltliltology, sGdimcil tmnryorU[alancc Synthesis
GrouD - ]im Smith

strGam flowand sedimcnt $andbarc and dc[tis'fan rsuorling $yntfiosis Grou[ -

Jack Schmidt

Iis[ and ftuatie: ]lon-lislt rwatic [i010ry Symfiosis Gruun - Dean Blinn

Break

fish anil lquatic: fish anil [achratels $ynthesis Glom - Rich valdez

TGnostrial [i010$ Sym[esis Gr0u0 - Larcy Stevens

Gultunl issues $lnthcsis GloW - Jan Balsom

tconomic and recroational issues $ynthesis G10m - Dave Harpman

Lunch

l{ortshoR Phass

Hozu this process works - Duncan Patten

Six Discttssion Group Breakouts - Facilitators (meeting rooms on page 10)

Break

Discr,tssion Group L0-minute Summaries - Faciiitators

Closing Remarks - Dave Garrett
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WorlrshoR Phase llotes

[. lmrurtanco of modilying dam o[G]ations t0'mimic'natural
riuel llow.



ffi
Wotltshw Pnase llotes

B. lssess mG inctGase in lnouleilge [asc 0n inlstdo[Gn'
dencc and interacti0ns [etueen anil among losouloG$
[elow Glon Ganyon llam.



!4
$ymm$lum Prsscntsr$

Andrews, Edmund; U. S. Geological Survey;3215 Marine St.,lUS-458; Boulder, CO,80303-1060;
303 541 -300 2; f ax: 303 417 -2505; e-mail : eandrews@us gs. gov

Balsom, |an; Grand Canyon iriational Park; PO Box 129; Grand Canvon, A2,86A23;520 638-
7 7 58 ; f ax: 520 638-7 755; e-mail : j an_balsom@np s. gov

Bowser, Carl; Department of Geology and Geophysics; University of Wisconsin; 1215 !V. Day-
ton St.; Madison, WI,537A6;6A8262-8955; fax 608262-0693; e-mail: bowser@geology.wisc.edu

Christensen, Kerry; Hualapai Natural Resources Departmen| PO Box 300; Peach Springs, AZ,
86434; 520 7 69 -2255; fax: 520 7 69-2309

Fenn, Dennis; Biological Resources Division; U. S. Geological Survey;12201Sunrise Valley Dr.,
MS 300, Rm. 4A100; Reston, YA20192;703 648-4050; fax: 703 6484045; e-mail: dfenn@usgs.gov

Garrett, Lawrence D.; Grand Canyon Monitoring and Research Center;2255 N. Gemini Dr.;
Flagstaff, A2,86001.;520 556-7094; fax:52A 556-7A92; e-maii: dgarrett@flagmail.wr.usgs.gov

Grat |ulia; u.S. Geological Survey; Water Resources Division;520 North ParkAve.; Tucson,
AZ, 857 L9 ; 520 67 A -6246 ; f.ax: 520 67 0-5592; e-mail : jb graf@us gs. gov

Griffin, Eleanor; U. S. Geological Survey, Water Resources Division; 3215 Marine St., Boulder,
CO, 80303-1060; 303 541-3000; fax: 303 447 -2505 ; e-mail: egriffin@usgs. gov

Harpman, David; Bureau of Reclamation; Denver Federal Center, D-8270;Box25A07; Denver,
CO,80225-0007;303 236-8080 ext.539; fax: 303 236-5974; e-mail:
dharpman-ibr8f6@ibr8gw80. usbr. gov

Hoffnagle, Timothy; Arizona Game and Fish Department;222lE. Cedar Ave. Suite  ;Flagstaft,
AZ86004;520774-931.0; fax: 520m4-7866; e-mail: thoffnagle@gf.state.az.us

|ackson, Loretta; Hualapai Tribe; Department of Natural Resources; PO Box 300; Peach Springs,
AZ 86434; 520 7 69 -2255; fax: 520 7 69 -2309

|albert, Linda; Nationai Park Service; Grand Canyon National Park; PO Box129; Grand Can-
yon, A2,86023;52A 638-79A9; fax:520 638-7755; e-mail: linda-jalbert@nps.gov

Kaplinski, Matthew; Geologist; Northem Arizona University; Geology Departmen| Box 4099;
Flagstaff, AZ,86AlI;520523-91.45; fax:520 523-9220; e-mail: matt.kaplinski@nau.edu

Kearsley, Lisa; Grand Canyon Monitoring and Research Center;2255 N. Gemini Dr.; Flagstaff,
A2,86001,;520 556-7094; fax:520 556-7092; e-mail: lkearsley@gces.uc.usbr.gov

Kearsley, Michael; Biolog,v Department; Northern Arizona l-Iniversity; Box 5640; Flagstaff , AZ,
8601.1.; 52A 523-238L; fax: 520 523-7500; e-mail: mkearsley@gces.uc.usbrgov
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Leibfried, William; SWCA Inc.; 114 N. San Francisco St,, Suite 1.00; Flagstalf , A2,86001; 520774-

5500; fax: 52A 77 4-27 09; e-mail: wleib@aol.com

Marzolf, Richard; U. S. Geological Survey 4SzNational Center; 72201. Sunrise Valley; Reston,

Y A, 20791. ; 7 03 648-5828; f ax : 7 03 648-5832; e-mail: rmarzolf @us gs. gov

Mclvor, Carole; University of Arizona; Biological Sciences East, Room 104; Tucson, A2,85721';

520 621-1105; fax: 520 621-8801; e-mail: camcivor@ccit.arizona.edu

McKinney, Theodore; Arizona Game and Fish Department; 805 Bureau Street; Page, AZ86A40;

520 645-7645; fax: 520 645-0M0; e-mail: tmckin@dcaccess.com

Melis, Theodore; U. S. Geological Survey Water Resource Division; PO Box 22459;Flagstaff , AZ
86002-2459;520 556-7363; fax:520 556-7368; e-mail: tmelis@gces.uc.usbr.gov

Meretsky, Vicky; Indiana University; SPEA,110; PO Box 514L; Bloomington, IN 47407;812 855-

3835; fax: 812 855-7802; e-mail: meretsky@indiana.edu

Osife, Cynthia; Southern Paiute Consortium; Kaibab Paiute Indian Reservation; Pipe Spring,

AZ, 86022; 520 643-60L4; fax: 52A 6$-7260

Parnell, Roderick; Geology Department, Northern Arizona University;Box 4}99;Flagstaff , AZ,
850L1; 520 523-33 29 ; t ax 520 523 -9220; e-mail : Roderick. Parnell@nau. edu

Patten, Duncan; Arizona State University; 8945 Tiooper Trail; Bozeman, MT, 59715; 406 582-

0594; fax: 406 582-0488; e-mail: dtpatten@asu.edu (or) dtpatten@mcn.net

Potochnik, Andre; Grand Canyon River Guides Association; PO Box 1934; Flagstaff, A2,86001;

52A 77 4-0698; fax: 520 77 3-8523; e-mail: arp4@infomagic'com

Rogers, Roland; Arizona Game and Fish Department; PO Box L65L; Page, A286A40;520 645-
'1.645; fax: 520 645-0M0; e-mail: scottrog@dcaccess.com

Rubin, David; U. S. Geological survey, Water Resources Division;345 Middlefield Rd., MS-999;

Menlo Park, CA, 94025;415 354-3060; fax: 415345-319L; e-mail: dr@octopus.wr.usgs.gov

Schaefer, Mark; Office of the Assistant Secretary for Water and Science;1849 C St., NW, MS 5640

MIB; Washington, DC 2024A ; 202 208-318 6; fax: 202 208-2815

Schmidt, John; Geography Departmen| Utah State University; Box 5240;Logan, lJI, 84322-

5240; 80L 797 -179'L; fax: 80L 797 -4048; e-mail: jcschmidt@cc.usu.edu

Shannon, joseph; Northern Arizona University; Biological Sciences Department; Box 5640;

Flagstaff, A2,86011;520 523-L740 (office); 520 523-7235 (lab); fax 520 523-7500; e-mail:

Joe.Shannon@nau.edu

Smith, j. Dungan; U. S. Geological Survey, Water Resource Division; 32L5 Marine St.; Boulder,
CO, 80303-1060; 303 541-3004; fax: 303-447 -2505; e-maii: idsmith@usgs.gov
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Sogge, Mark; U. S. Geological Survev Biological Resource Division, Colorado Plateau Research

Ce.rier; Northern ArizonJl-iniversit,v; PO Box 561.1; Flagstaff , AZ,860ii; 52A 556-7311; fax 520

556-7 500; e-mail: msogge@nbs.nau

Spence, |ohn; National Park Service; Glen Canyon Nationai Recreation Area; Page, A2,86040;

520 608-6272; tax 520 608-6283; e-mail: |ohn*Spence@nps.gov

Springer, Abraham; Northern Arizona University; Geology Department; Box 4099; Flagstafi,

AZ, 86011; 520 523-7 198; f ax 520 523-9220; e-mail: abe'springer@nau'edu

Stevens, Lawrence; Applied Technologies Associates, Inc.; PO Box 22159; Flagstaff, AZ.,86042-

2459 ; 520 55 6-7 363 ; fax: 520 55 6-7 368 ; e-mail : istevens@ gces. uc,usbr. gov

Thompson, Kate; 107 N. Park; Flagstaff , AZ, 86001"

Topping David; U. S. Geological Survey,lVater Resources Division;3215 Marine St'; Boulder,

CO, 80303-1060; 303 54L-3AL7 ; e-mail: dtopping@usgs.gov

Valdez, Richard; BIO/WEST Inc.; 1063 West 1"400 North; Logan, TJT,84321';80L752-4202; fax 80L

752-0507

Vernieu, William; Grand Canyon Monitoring and Research Center; PO Box 22459; Flagstaff,

A2,86002;520 556-7363; fax520 556-7368; e-mail: bvernieu@gces.uc.usbr'gov

Wiele, Steven; U. S. Geological Survey, Water Resources Division;32L5 Marine St'; Boulder, CO,

g0303-1060; 303 541-3000; fax: 303 M7-2505; e-mail: smwiele@usgs.gov

yeatts, Mike; Hopi Tribe; PO Box 22459;Flagstaff, A2,860A2-2459;520556-7363; fax:520 556-

7368; e-mail: myeatts@gces.uc.usbr.gov

Ihe rcgion is, of counG, anogGillerilaluelcss.ltcan [o fnn]|Iacheil 0nilfiom&e

soutll and anff Gmcfing il thelo is nothing t0 ilo Dut leaus. 0uls ms bGGn ftc fts[ anil

uill douBtlsss [G Sls last naru d uillites t0 uisil ilth Uoffim looali]I. lt scGm$ llr
tcnilclil W naurs UffiInG Golonilo fiils], along nG UrGatGr n0llion 0l lF lonGu nnd

maicstic Hay, shall [s Iorsuel unuisilsil ffiil ilnill$uttsil"

Lieutenant Joseph C. Weri; Reryrt uW t'la Colorado Riaer of tln Wat; Etpbred in 1857 and 1'858.

ln1996,the Grand Canvon National Park had a total af.4,877,710 visitors.
Lieutenant Ives wouid have been very surprised'


